UDP (2) agree well with the theoretical values for UDP-fructose. Especially, the fact that this compound has no reduing value indicates that the linkage between fructose and UDP is through C-2. About the relatively low molar ratios for labile-P and reuding sugar after acid hydrolysis will be discussed later.
Reduction of UDP-fructoses with sodium bo rohvdride Table II shows the electrophoretie mobilities of reduction and hydrolysis products of UDP (2)-fructose, UDP(l)-fructose and Fp-1,2-P.
It was clear from the table that whereas in UDP(l)-fructose fructose moiety was reduced to mannitol (and presumably also to sorbitol), the fructose moieties in UDP(2)-fructose as well as in Fp-1,2-P were not reduced by the same treatment. These results show that in UDP(2)-fructose the fructose moiety is cer tainly linked to UDP through C-2.
Paper chromatography and paper electrophore sis of UDP(2)-fructose As shown in Table III , UDP(2)-fructose almost always moves slightly faster than UDPglucose and UDP(l )-fructose. But in paper electrophoresis with the borate buffer, UDP(2)-fructose and UDP-glucose move slightly slower than UDP(l)-fructose. This could be accounted for from the fact that UDP(l)-fructose has a cis OH group at C-2 and C-3 which easily makes a complexe with borate, whereas no such groups are present in UDP(2)-fructose and UDP-glucose.
Optical rotation of UDP(2) fructose
The [a]r, of UDP(2)-fructose was determined to be -48.4° (c=0.300, H2O) by a Japan spectroscopic Co. DIP-S type polarimeter. The molecular rotation of this compound along with those of related compounds are summarized in Table IV . From these results the fructose molecule of UDP (2) a ) Sorbitol has the same mobility as mannitol has in this system . The spot in the parenthesis is very faint and probably due to the partial hydrolysis of UDP(l)-fructose to Fp-1,2-P. i.e., the former is close to that of natural UDP-fructose and the latter is close to that of synthetic UDP(1)-fructose.
At first sight, this fact seems to suggest that synthetic UDP(2)-fructose may be a mixture of isomers of UDPfructoses. However, the experiments described below The molar ratio of fructose to uracil was determined to be 0.93. As indicated in Fig. 4 , the hydrolysis curve of this compound in 0.01N HC1 at 100°C showed the same pattern as that of UDP(1)-fructose reported previously. When this sample was subjected to treatment with snake venom phosphodies terase followed by paper chromatography (Fig. 5a ), the salve result as that of UDP(l)-fructose was obtained, namely, both samples were splitted into UMP and F-1-P. Furthermore, when incubated with buffer alone, they were splitted into UMP and Fp-1,2-P (and Ff-1,2-P) (Fig. 5b) . At first sight, this seems to be due to the high alkalinity of the buffer used. However, since concentrated buffers at neutral pH could also bring about this (Fig. 2) was pre pared by hydrolyzing UDP(2)-fructose in 0.01 N HCl at 100"'C for 30 sec. and subjecting the hydroly sis products to paper chromatography with solvent system B). The fraction having the same mobility as that of UDP(1)-fructose was eluted from the paper and subjected to acid hydrolysis. Further operations were the same as the legend of Fig. 1 . anomalous behaviour (data were not shown), this may be due to the high concentration of buffer used.
These results show that the intermediate product which appeared in the early period of hydrolysis of UDP(2)-fructose is actually UDP(1)-fructose. Thus, in acid hydrolysis, UDP(2)-fructose is first converted into UDP(l)-fructose which is in turn hydrolyzed to UMP and F-1-P. The relatively low molar ratios for labile-P and reducing sugar after acid hydrolysis shown in Table I may be due to this fact. Figure 6 shows the hydrolysis curve of UDP(2)-fructose in 0.01 N HCl at 100°C. The substances in the figure were determined UDP(2)-fructose was treated with snake venom phosphodiesterase.
The paper chro matogram of enzyme-treated UDP(2)-fructose shown in Fig. 7 clearly indicates that this is hydrolyzed into UMP and a spot having the same mobility as that of Ff-2-P.
Furthermore, Fp-1,2-P is resistant to this enzyme as shown in Fig. 8 . Therefore, it may be con- 
RATE CONSTANTS IN ACID HYDROLYSIS OF UDP(2)-FRUCTOSE AND RELATED COMPOUNDS
The rate constants are calculated with the formula k=1/t log al(a-x). The time is in minutes, and a is an initial concentration of substrate, x is the concentration of substrate after t minutes. a) These were determined after separating the hydrolysis products by paper chromatography with solvent system B). b) Pontis et al .20) described in the text that Ff-2-P was more acid-labile than Fp-2-P.
On the contrary, however, their data (Fig. 4) indicated that Ff-2-P is more acid-stable than Fp-2-P. Therefore, there must be an error either in the text or in the figure in assigning of these two compounds.
In the previous paper," Umemura et al. thought that Fig. 4 was correctly given and the assignment in the text was erroneous.
In this paper, however, we assumed that the hydrolysis curves in Fig. 4 were erroneously assigned, because, on this assumption, their data agree very well with those of our determinations (see reference27)) as cited in this table. All others were determined by measuring the reducing sugar by the modified method of Park and Johnson.
eluded that the synthetic UDP(2)-fructose is not UDP(1,2)-fructose.
To confirm the nature of the fructose phosphate compound formed from the enzymetreated UDP(2)-fructose, the reaction mixture was directly subjected to the determination of inorganic phosphate and reducing sugar by the modified methods of Hurst and Park and Johnson, respectively. The resulting molar ratios of phosphate and reducing sugar to UDP(2)-fructose was 0.06 and 0.07, respec tively. Pontis et al.20 reported that Ff-2-P was very acid labile and was hydrolyzed to inorganic phosphate and fructose when it was treated with the Fiske-Subburow's reagent for the determination of inorganic phosphate. The final acid concentration in the FiskeSubburow's procedure is usually about 0.5N sulfuric acid as compared to LO N sulfuric acid used in the Hurst's procedure.
Therefore, the low molar ratio of phosphate is inconsistent with the idea that Ff-2-P is formed from the enzyme-treated UDP(2)-fructose. But as will be reported separately,"' it was observed that the synthetic Ff-2-P, very acid labile when tested shortly after the synthesis, became acid resistant when the synthetic product was stored at -20°C, though there is no difference in respect to the paper chroma tographic mobilities between the acid labile and resistant forms. Although the mechanism of this change is not known, this fact appears to support the conclusion derived from paper chromatographic analysis described above that the fructose phosphate formed from en zyme-treated UDP(2)-fructose may indeed be Ff 2-P.
W -fructose synthesized from Ff-1,2-P and UMP-morpholidate Finally, we attempted to synthesize UDP(1, 2)-fructose from Ff-1,2-P and UMP-mor pholidate according to the method of Khorana et et.22, in the same way as UDP (2)-fructose. The synthesized and paper chromatographical ly purified (with solvent system A) and B)) sample shows the analytical data summarized in Table I . These values are very close to that of UDP(1)-fructose reported previously. The paper chromatographic and electro phoretic mobilities of synthetic product (ten tatively referred to as "UDP(1,2)-fructose") in various solvent and buffer systems are all identical with those of UDP(1)-fructose as indicated in Table III . These results suggest that the synthetic product is not UDP(1,2)-fructose but is actually UDP(1)-fructose. Especially, the fact that this UDP-fructose has reducing power (Table I) confirms the above conclusion.
UDP(1,2)-fructose is considered to be so labile that it is not synthesized or if synthesized at all, it is quickly hydrolyzed to UDP(1)-fructose under the experimental conditions used. Cramer et al.2"' also reported that the triester of phosphoric acid was extremely labile in pyridine. These results also indicate that the UDP(2)-fructose synthesized from Ff-2-P is not UDP(l,2)-fructose.
DISCUSSION
From the results described above and those reported previously , it is concluded that the 
